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CLEAN CUF Y UF AMENDED SPECMflCATrON 
Field of the invvuliuo 

The present invention relates to an auxiliary device for editing a document, eapeoially to 
an auxiliary <icvicc coTinrctcd to n conipntei* peripheitil for facilitating Oie docuiiicail- 
editing task. Therefore, a user can directly use the modular key set to edit a document 
without invoking a key chorditig (m^onTie the comhinntion krys) or heavily use a 
mouse. 

Backgronud of the inveuUou 

Computer hardware and software have made jtipid progress as the processing speed 
of roTiipirtrrs is grorwing faster. However, dociuueul-cillliug tools have rmidc imullicient 
development when compared with the progress of computer hardware and software, 

In general^ the document-editing task hy computer is achieved hy typing with a 
keyboard and with the help of a mouse. The typing and editing of documenrs require 
firequent operation of the keyboard ond mouse. It is easy for the person typing and editing 
to develop ludu^uial aihnenl&i. 
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Ergonomic keyboards have been developed lo overcome these problems. However, 
the prior ait ergonomic keyboards still require heavy use of the mouse. 

In order to solve the problems inherent with ergonomic keyboards, some specific 
function keys have boen added to keyboards. For example, the traditional IBM 
keyboards, which had 83 - 84 keys, have been expanded to 104 - 105 keys, including 
"Insert". "Delete", "Home", '^£nd", "Poge Up", "Poge Down", "Up", "Down", "Lett", 
''Riglit", and so forth. For discrimination pnrposes, the extendesd code "EO" is added in 
front of the ori^nal key codes, such as the key codes of the keys in the Num Lock 
rrginm. Thtrrrhy, ftinctiVm keys can he added, morenverj some keybnArd maniifachnrs 

have developed multimedia keyboards, wherehi a plurality hot keys (for example: CD, 
Video, IMay, Fast Forward, Fast Rewind, Volume +, Volume-, Mute, WWW, timail,,. etc) 
axe incorporated on the standard keyboard and a specific driver has also been developed 
for operating this keyboard in Windows environments.C United States Patent No< 

6011495; filed by Ihc suimc: invciilar) Wlini a user pFcsturs a ^pcciiic hul key, Ibe 
keyboard will send a standard Windows defined extend scan to the system and a 
specific function is executed. However, Ihc nmltimedia keyboard (traditional hot key 
keyboard) still has the following problems: 

1. The number of hot keys is limited by keyboard free area, space or scan code and 
twenty hot keys are nearly a maximum. 

2. A driver program is required (Require to call Windows operation System 
standard "AIM WinExec O" function), which occupies system resource and reduces 
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Operation speed. The installation of soAwtm: nnd compatibility of software arc also 
problcns. 

3. Almost all the hot key functions htk dKfntnl hy Micmsoft Coip. and will transfer 
a standard extend scan code to the Windows OS for launching tai^et applications. But 
the fiincrions aie without Ihr i.ajiahility to contml some functions (Application iotenial 
functions) that Windows has not defined (for example: Cut, PastCj copy, New, Open, 
Save, Reply, Send, Undo, Redo, etc). 

At present, the popular Microsoft OfGue suAwan: lias piovided tools inclo cling 
word, excel, power point etc. Those programs enable a user to finish documentB like 
personal and cummeircial letters^ spiead sheet and presentation data. However, in 
editing the above documents, the user still needs to operate the keyboard, heavily use 
the muu^iic ur frequently use key chordin^ to perform certain editing operations. It is 
still inconvenient for user. For example, to use the "Send" function, the user must 
memorize the chording keys *'ATT I S", holding the ALT key and then pressing the S 
key to launch the "Send" function. It is not easy for evtiryonr lu remember very many 
chording key combinations . 

United States Patent Apphc«liun Puhlliiation No. 2003/0043121 Al (filed by the 
same inventor) further odds one multimedia point device (wheel) for keyboard and 
mouse rijni:linTi>ilily pcrfomied at the same time. This system allows the keyboard and 
mouse to utilize a special wheel for launcluuj^ soAwaie pop-np mcniLs. The u.^er can 
select the pop-up menu select items for launch functionfi. However, the direct access 
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key added in thts kKylioard or mouse is the best way and easiest for use (one-press 



launch function). 



Summary of the Invention 

II is an objrct of the present invention to provide an auxiliary device for editing a 
document and to enable a user to direclly edit Qie dociiment on a Windows® operation 
PC system peripheral input device. A modular key set is arranged on the \Wndows'** 
operation PC sysilcm peripheral and connected to an I/O bus of the single-chip 
microprocessor. The modular key set is composed of function kr.ys such as cut key, 
paste key, copy key, murk key, etc. The user uses the mark key to mark a segment of 
the document, the out key to cut the document segment in ihc marked region^ and the up 
arrow, down nmiw, left anew and right arrow to move the cursor to a specific region. 
Afterward, the user can use the paste key or the copy key to pa.ste or copy the selected 
docuaient segment/tiles to the position of cursor. Therefore, the user can direclly use 
Ae modular key set 10 edit the UoL;iiment without invoking key chording or heavy use of 
die mouse (moving mouse and serial clicking fbr select application soAwtire key 
functions or select a specific reginm). 

it is another object of the present invenrion lu pruviile an auxiliary device for 
editing a dwuuient, wli^ran the user can perform a speoifie function by pressing only 
one key without invoking key chonling or heavy use of the mouse. I'hc moving times 
and ranges of the user's hand between the keyboard and the mouse can be saved. 
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it IS still another object of the present invention h-> jiiiivulr «n auxiliary device for 
edilmg a document, which does not require any support of a complex driver program. 
Therefore^ the auxihary device for editing a riocument does iiol have Ihe problem of 
software compatibility. This is different fix)m the conventional (traditional) hot key, 
which requires si^port of a complex driver 

It is Still another object of the present invention to provide m AuxiliAiy. device foi 
editing a document, which Is inilepcudcnt of keyboards for various countries. For 
example, the redo and undo operation can be executed by typing CIKL+Z (hold C TRL 
key while prcRsing Z kpy) and CTEa.+Y (hold CTRL key while pressing Y key), 
respectively. However, the alphabet arrangements on keyboards ore different for 
diticrcnt coxmtrics. For a German keyboard, the positions of "Z key" and ''Y key" sm? 
opposite to those of an English keyboard (the "Z key" and "Y key" said as moving key)* 
As shown in Figs- 1 and 2, difl'crcnt fimctions will be executed for these two types of 
keyboards while pressing the same key combination. Therafore^ the ohording keys 
cannot be arbitrarily assigned (not easy to memorize) and the non-movmg alphabet key 
for all countries is the litsst uhiwisr. 

The various objects and advantages of the present invention will be more readily 
understood from the following detailed de.^ci ipllinj wh^n read in conjunction with the 
appended drawinfi, in which: 
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As shown in i'igs. 
for edlLiiig a ducuineiiL, 
input device 1 and a motlular 

Tn the prcfcmcfl cnihnflmicTit: 

eystem peripheral 1 is 
circuit thereof (shown iii 
The modular key 
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Brief description of drbving: 

Fig. 1 sliows die top view of a Geniiaii keyboard' 
Fig. 2 shows the top view of an English keyboard; 
Fig. % shows ihc pcrrsprctrvr viftw of the present invention; 
Fig. 4 shows the block diagram of the present invention; 

Hg. 5 shows the flowchart of operation of the single-chip microprocessor of the 
present invention; 

Fig. 6 shows the tabic of key codes for multiple keys corresponding to the 

iTiilrvidiiHl Ic^ys ofthr pirsKnl invrnlion; 

Fig. 7 shows (he pprspective view of another preferred embodiment of the present 
invention 

Fig. 8 shows the application of the present invention to a Windows keyboard. 



J and 4, the present invention provides a demo auxiliary device 
which compriscsi a Windows® operating PC system peripheral 
key set 2 with a document editing function. 

of thr present invKitiTtioii, the Windows® operating PC 
a [keyboard having a oingle-ohip microprocessor 1 1 in the internal 
Fig. 4). 

2 is placed beside (he arrow keys on the keyboard (shown in 
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Figs. '\) ami is connected to the I/O bus of the single-chip microprocessor 1 1 in the 
interaaJ circuit of the keyboard The modular key act 2 is coinpoRed of fiinction Ire.ys 
such cut key 72, paste key 21 , copy key 23 and mark key 24. 

The user uses the mark key 2A to mark a segment of document or files, the cut key 
22 tn c\it. the Hncmnrnt segment in tlie uiaikcd xvgiun, and up arrow, down arrow, left 
arrow and fight anow to move the cursor to a specific region or mark files. Afterward, 
the user can use the paste key 21 or the copy key 23 to paslc/uupy die a^W^^in^d 
dwuraent segment to the position of the cursor or moving files. 

Wliei) ll(e user prwisrx my key in die modular key set 2, the single-chip 
microprocessor 11 detects die keystroke of the key in the modular key set 2 and 
generates a pseudi:? ccimpiisiic-kKy (t:huTding or key combinations) code. Pig, 6 shows 
the relationship between the fUnetion keys in the modular key set 2 corresponding to the 
compositc-kcya (chording/key combinationa). As can be seen fitirn ihr, figure, the 
composite keys (chording) coirespondrnfi to the cut key 22 is CTRL+X, the oon5)osite 
keys (chording) corresponding to the paste key 21 is CTRL+V (pressing one key to 
Iinilatc llial cDirrKpyriOs; lo holding the CTRL key pressed and pressing the V key, then 
releasing both keys simultaneously) or ALT+E, P (pressing one key to imitate that 
corresponds to holding the ALT key pressed and pressing Ak K key, then releasing both 
keys simultaneously, and tiien pressing the P key), the composite keys oorreaponding to 
the copy key 23 is C TKL+C, and the composite keys corresponding to the mark key ?4 
is left Shift holding or rigTil Sliia luildin^. 
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A differcril i:i.)atpiiter/ Windows*' operatioii System may have different processing 
speeds; therefore, the microprocessor 11 may generate thc! pj^ciido composite>kcy code 
(diording/ key coniliirihllnns) with m different compared to the generating speed of an 
ordinary key {standard key), in the pretcrrcd cmbodhnent of the prwimt invention, Aic 
stp&TAUnj} br.tweeii the issuing of pseudo composite-key codes (chording/key 
combinations) corresponding to the function keys in the modular key set 2 is at least 1 ,5 
to 2 ms. Otherwise, a few WtndowA* opfyration System ixidy malfunction and lose 
psciido composite-key information. 

Fig. 5 shows the flowchart of the microprocessor 1 1 in the prefei'ted embodiment 
of tliepraml inveoition. 

After step 30 of powering on the computer (start Windows® npemtioTi System), the 
microprocessor 1 1 h first in a restit slale (step 31) and dien begins a security test {step 
32). Afterward, if a command is sent to the microprocessor 11 in step 1!^, the 
microprocessor 11 executes the tnrrunand in step 331 and in step 332 die 
microprocessor 11 judges whether the scan counter time has ended (time out). If the 
scan counter time has not ended, the microprocessor 1 1 jiidgc-^i whether tlie flag limi* 
has ended in step 34. Tf the flag time is has ended, the key code U sent m step 35» else 
the procedure goes back to step 33. 

If fhe scan counter Lirrir, bH.s ended, the microprocessor 11 scans each key in step 
36 and judges whether a function key has been pressed in step 37. 

If no function key was pressed, the procedure goes back to step 33, else tlic 
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mioroproocasor 11 judges whether any Irry in the nwdular key ^^i 2 was pressed in step 
38. 

If no key in the modular key set 7. has beeu pirssed, ihe flag corresponding to that 
i;taU5 is stored in a buffer in step 382 and then the procedure goes back to step 33. If a 
certain key in the modular key set 2 was pneSvSed, the flag correspuu Jin^ to that state is 
set in step 381 and blored in the buffer in step 382. 

WiA reference now to tig. 7, in another preferred embodiment of the pit;sent 
invention, a extra adding switch key 3 h provided on the left-top comer of the keyboard 
1 and the extra adding switch key 3 is connected to the 1/0 bus of flic microprt>ce.ssor 
11. The extra adding switch key 3 is u.sed to switch Uic mode of the function keys Fl- 
P12 between their ordinary fimction and an augmentation function. The augmentation 
functions of the modular key set includes redo, undo, open, new, bold, save, find, 
Oirward, send, etc. In other words, the microprocesfior U has two different key tables 
(one for standard codes and another for generating chording/key combiualiuiiii) lo 
switrfi the function of iJir fiinclitTn keys F1-F12 between the ordinary function and the 
augmentation fimction. The fimction of the function keys F1-F12 can he c^cpanded 
while no new keys arc nccessaiy 

Whe:n the e.^ctra addin;; switch key 3 is pressed, the function keys H-l'lZ have the 
ougmcntation function as shown in Fig. 6. A.s can he s*:m Irum the table, the composite- 
key (comhinaiinn key) code for redo is ALT+E, R, CTRL+Y; the coniposite-key 
(combination key) code for undo is ALT+E, U, Cl RL+Z; the compositc-kcy 
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(chordmg/corabination keys code for open is CTRL i O or ATT+F, O, Uit? composite-key 
(chording/combination key) ctkIk for new is CTRL+N or ALT+F, N; the oompositc-kcy 
(cliordLiij) cude for chanfre to bold fonn or noirool form is CTFRL+B; the: compusite- 
key (chordin&^combination key) code for savr is CTRL+S or ALT+F, S; the composite- 
key (chordiag/combiiuitian keys) code for find is CTRL+F or ALT HE, F; tiie 
composite-key (combination key) code for forward file is ALT+F, D or CTRL+F; and 
the composite-key (chording) code for send file is ALT+S. 

If the extra adding switch key 3 is pressed again, the iiinctifm keys FI-F12 are 
switched book to thcdr ordinary tiinctions. Tlic state of the extra adding switch key J 
RtAty% can be iiia«ifeslt«l by adding an additional light-emitting irdicaiDr 5 (shown in 
Figs.7 and 8). The "F1-F12" function keys ait; lr«i in use while working on Windows^ 
operation System, so the augmentation function locate in "Fi-F12" is the best way. 

The code conversion of the composite-key (chording/cmnbination hey) code in the 
present invention can be embodied by sending any specific code (from a device) to 
i:i.ide-conversion application software (driver), the codo-conversion npplicatlou 
(driver) will tnmafer the specific code to conijKisitr.-k.ey (chording/combination key) 
code information in Windows;* operation System, it just shore minimum Windows* 
operation System resource only. Thus enabling or disabling the key i:ude transfer of the 
function keys Fl-Fl 2. 

Mnrociver, in still another embodiment of the present invention, a shorts key (or 
launch key) 4 is provided. The short-cut key 4 is romiectcJ to che I/O bus of the 
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microprocessor 11. As shown in Fig. 6, tlie cxn]r. corresponding to the short-cut key 4 is 
CRTT.+AT.T+ Specific non-moving key. 

When a user presses the short-cut Vry 4, be can execute any programs witfiout any 
driver pn^^mm. For example, the user can open the properties of a program on tlie 
desktop while Windows® operating system 5.s being actuated. In the short-cut section, 
the uAcr prrsses tlie iiburt-cut key 4 and selects confirm to associate the program with 
the shon-cut key 4, Afterward, the user con directly press the Ahort-cin key 4 launch 
the program. 

As showing Fig. 8, the present invention can also be applied Ui » Windows 
keyboard. 

To sum up, the auxiliary device for editing document has following advantages: 

(1) The user can directly use the modular Vtiy set to edit documents without 
invoking i:(iriventional chordmg key combinations or heavy use of the mouse wile 
woridng on Windows* operating system. 

(2) The morlular Ictty set can be operated as a stand-alone device os it docs need the 
support of code-conversion application software and just shart: less Windows^ 
operoting system resource. Therrfore, the niudular key set does not have the problem of 
suflware compatibility. 

(3) The user can use the short-cut key to start any function that has been associated 
with the !d:ioit-ciil key. It in very c<»ivenient, 

(4) If builds with keyboard* it docs not require cnlargemcni. s-pace or adding 
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complex hardware. 

(5) The xiser can directly aae the modular key set, just preaa one hutirm for launch 
applicatimi infrm«J fiiuctions (for cxauiplt^ : new, open^ save> cut, paste% Copy* 

mark, undo. redOv F'wardx scndv find. bold). 

Although the present invention has been described with rctcrcncc to the preferred 
embodiment tJirrrof, it will be undeistood ihai ihe invention is not limited to the details 
thereof. Various substitutions and modifications have been suggested in the foregoing 
description, and others will occur to those of onliTiary skill in the art. Tlierefarc, all such 
substitutions and modificaticMis are intended to be embraced within the scope of the 
invention as defined in the appended claims. 
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